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(54) AbtfiactlWt 

Exapandtbto waflbora scree*) auambty 

(57) A weUbore completion tool awmbty comprtaea e perforated body (20) made of en expendable material 
ifltoriiMfflbly 08) mounted owth* body erdcovarinc ft* p«ff6f«tk)n« (U), ^ t tool acting to «xp«nd th« 
body eod the filter to thet the fBter move* towards the eurfeoe defining the weflbore. The eeeemfcry may eleo 
ineM* • protective cover (32) tor tM fWar which It f«ov^« o^mhol^ Tho *xp*rwi«W9 m*t^ m»y b« 
eorfugatad and AM Mtuim a rounded stops altar ixp«^oobythotDotTh««^b^m*y*t«cofnprtM » 
reir*X>roerf^C2a between the bo^ and 
partoatadbooyrvwyoomprieeaaagr^ 

perforations may comprise up to 40% of the total aurfaoaam of thas^m^Tha«t«rmat^may baa 
flexible opan call structure aUn •£> a sponge material 
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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M. Richard and Benn A. Vol 

FIELD OF THE INVENTION 

ThefeMofthtehvonttonrstetottodownh^ 
ered on coied tubing where the tubing can also be expanded against the 
screen to push it against the weebora. 

BACKGROUND OF THE INVPhfp nM 

In typical completions in the past metaJBc screens have been inserted 
on rlgkiwccaed tubing Into a zone to ^ Prior to 

producing the zona, sand particles were defvered outside the screen In a 
technkpjeknovmaic^pacldng. Screens have eJao been used that come 
prepacked with stand layer as aia&matto to fe tradition*^ 
techniques or to be used in coc^*ic^ vrthlhoptecorrientcrf sand 
thescreen. TtegravdpacktogpnxaAmMespedafyfo 
tions toft uncertainties as to whether twsaiid had been sufficle^ 
uniformly to the annular apace so as to prcvkto an effective gnivel pack. 
AdoTtwrtally, the g^vel packing proo 

and required the use ot aurfaoe equipment to rwrtto the rnatemd for place- 
ment In the weHbore. Another disadvantage of tradRfond gravel packing 
procedures is that an aiuiularcpaeaaiotind the screen ted to l» 
the gravel could be placed there. The end result was the toskto diameter 
within the screen was necessarty amafl to altow for the presence of the 
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annuter space. This constriction in size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain driWng techniques, particularly in unconsolidated for- 
mations, the drilling mud would toiro a barrier adjacent the wettbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more ideal situation tor producing a fonnaflon ta to leave the weflbore 
in Its drilled state so as to create the least amount Of cfisiurt»anc» to the for- 
mation whldi has just been driBed. Traditional techniques leaving an anraifar 
gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
thefomiatkwiBswelesincompa 
used to convey the gravel 

SUMMARY OFTOE INVENTION 

One of the objects of the present invention is to allow a wefl to be 
produced through a screen without fte need for a gravel pack. This objective 
Is acoompfehed by the placement of an expandable screen that can move 
radially outwardty when placed at the desired location against the weUbore 
and be porous enough with sufficient open area to allow production from tto 
formation. Another objective la to be able to easay place the screen in the 
desired location. This objective Is met in one way by using coBed tubing 
which can be preperforatedfor a support for the screen. Another objective Is 
to prated the screen during defray to the desired location to the weObora by 
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aterp^^ofthesc^hthai^. These and c^t^ 

and the rrwx.or in the apparalusandn^ accompli 

** are father described below In the <f^on of the preferred en*odk 



PBlgF DESCRIPTION QFTHg CtWrT 

FTg™iiaa«ec6onaivle*ofad» 
tus expanded against the weHbora. 

Pfcure 2 te the section view along fries 2-2 of Figure 1. 

Rguredfethe section view of Hgur.2 shown before expansion of the 
Inner tube against the ttering matertaL 

RQur»4 is a segment which can be rolled lecitftudinaayorspffajyhto 
flextole tubing which gives underlying support to theater or medta. 

PETAILED DESCRIPTION OFrapp^Rgp 

The preferred embodJroefttk ius*^ In operation to R^i. A 
cow taolng reel locatilea acoifcuousle^ 
of which tepre^madelh^ap^ 

Asss«inl^4.sagmert12hat«|)bjn l % 
*«^heny«derefther^ Thesegment 

other knc^technkjue and in aity«rtw. Tlwo^slh^goatlstohavaap- 

(«xxlmatelya30or4Opefcantc^ 

a tubular shape. Tnesegmiwt12cant>eroBedk>nQ^^ 
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16 and 18 are brought together to make a longftucDnat seam which Is welded 
or otherwise closed up. Alternatively, the segment 12 can be spirally wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tutular configuration can be obtained with any given wfcflh of •egment 12. 
This Should be compared to rottng the segment 12 Into a tube where Bs width 
determines the diameter of the tube that Is fanned when edges 16 and 18 are 
aligned and Joined in a technique wed known in the art 

The openings or holes 14 can be put oh the tubirtg mate from segment 
12 foronly a portion ofthe coiled tubing string 20. The segment 12 can be as 
long as the intehedocfled length of the tubtog 20 with openings 14 placed at 
the desired locations. Using (amrena^sislaoeequlpmert end reel no. the 
flexible tubing 20 can be quickly run Into the weHbore 22 to ptaco the perfo- 
rated segment or s^erits el the o^slred locator 

Figure 2 shows to section the tube 20 made from the segment or seg- 
ments 12 atone wflh openings 14. Wrapped eround the openings 14 Is an 
opened grid structure which can be made from metallic or composite or other 
nonmetslc materials. The purpose of the grid 26 is to provide a support off 
of tube 20for the open ceU After media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open cell structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suft. The 
significant feature of the filtering material 28 Is that It is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figure 3, by 
using known techniques such as pulling it through a die, the filter materia! 28 
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can(henb»appfedcwias«howninRoue3. Ttweaftar. when the mate- 
rial 28 is property positioned in to wtfbore. a known apanston tool Ous- 
trated schemata as 30 hRo^ lean be insert 
the initial shape shown In Figure 3 and expand the string 20 under the titer 
rnaterW28toaroi^9d«fta P ea«rtK^inRgure^ As a result, the titer 
material which is flexfele expands wfti the underlyino tubular 20 as the stiape 
of tubular 20 changes from that of Figure 9 to that of Figured 

A cover material 92 can overlay the fitter material 28 for running *n, eo 
as to protect the filter niaterlal 2S mjm p^iigea or etite durteg run-la The 
material can be a thin sheet which am^iipcm the slghtest expansion of the 
corrugated tutx4ar 2a It can be a etostCfiierte material that llte^ 
s«gr»testexpanstonoftheuridei^ 

3. Other materials for the cover 32 can be employed without departing from 

thespWtfteiwerflona.inap 

etninated. ArnalerialwhfchdisaoKiaaorlscti^^ 

also be employed as a cover 92 such that ft wll no longer bete tee way when 

it is desired to put the wel In production. 

SignBcant expansions vorumetrlcalV can be obtained 
shape of Ihttubutor20 from Ine corrugated shape, such as ettewnlcr exem- 
pted F?p^ 3 to the rourKWehepe as s^ Whie a particular 
four-lobe arrangement of the corrugated shape is shown In Rgure 3, otfter 
iniBal shapes are wKhln the purvtewoltheinventioa The significant thing is 
that the undertytng support strucaw which oornprlses trie a 
of tie siring 20. as shown in Figure 3, is capable of votumetricafly expanding 
so as to bring the filter material 28 into contact wtte tee weBbcre as drifl^ 

5 
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The inftfel combated shapes ^ 
WBal shape does not have to be corrugated. It can be round and be ex- 
panded downhoie. 

This technique is particularly advantegewis h under-balanced drWr^ 
where circulating mud a not used In these situations, partcutajfy where 
shale berxofrtBreltteacNantaged 

use of the apparatus and method as described. The infta! shape of the 
weUbor* is retained by the assembly when the eWng 20 Is exported under 



34. ki sowing, the fc»matk>n can to 

riaJ 28 without the presence of an annular space around the outside of the 
ftor material. The traditional g/avelpac^ 

within the tubular 20 after B has l>eena(parKledtoarouiidedi»tapelslan^ 
than It otherwise would have been using a traditional gravel peck which 
requires the annutar space lor the gravel necessitate a tmatoteMe dtam- 
eter inside the screen. 

It should be noted that it is within the purview of this inventjon to pro- 
duce a formation tltrough me use of a wiled tub^ 
is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with tracfitionaJ gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open celt 
filter material 28 Dreferattym 

such as Vrton is overlaid on the corrupted tubular 20 as anown in Figure 3. 
The sfretchable qualifies of the fiter material 20 bSow Its use In conjunction 
wfth an HBafly corrugated tube 20 asshownlnnp^Oorartorvjomigated 
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<*>w*.u»»»« lB , lrtllnVlWtlW)|tta 

proper deptti. 

«*^^tnopu*ewc<*^ 

^^™^c«rugajir*thetut»^ Thfe 

***** can be expanded in n HH rwn** «ate to push material 28 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used. 
The uwofato^matora for the liter rw^ 
m fl sizes and holds the formation m ft. state when in the expanded 
POtiBoaasshowninRgurei Upon e)vensioa the tube rr^ 20 w«h the 
fitter material 28 around ft act as a perforated caetng tof the puiposes of 
production from the formation. 

The remfordng grid 26 can be a layer that overlays tr» tube » as 
^hRgurea.orftcenbeastruct^ 
28. ThemWbrcement26canbemsdet TO 
aJsaiXftep^neraRyanc^weav*^!^^ 
P»ved without departing front the spot of the invention. 

It is also wRhin the purview of the inveritfon to use an initially n^ 
cross sectkv, for the tube 20 tjrxtertrmt^ 

expand the corn Wnation against the weflbore. However, the preferred em- 
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bocfmentkivota* 

greater volumetric expansions can occur underneath the Alter materia 28 to 
better position it agahst the weDbore. 

In the preferred embodiment the openings 14 are round. Rounded 
5 opening* provide a better *tni^ 

initial openings which are slotted. Using materials such as stinftess steel 
316L, yield strengths of 30,000 to 80,000 psi can be obtthed. 

it is also wftHn the scope of to 
sfon force on the corrugated tube 20 to get it Mo the rounded posWon shown 
10 in Figure 2 such that the fitter 28 engages the weibore wfth a residual force 
and, in certain conditions, pushes back the formation materials defining the 
weilbore to enlarge H 

The expansion techrtques which are known can be used to change the 
configuration of the corrugated tube 20 under the fitter material 28 to a 
is rounded shape. These can Include devices which employ awedgewWchte 
pushed or puled through the tubular or any other drMng device wNchentaite 
the use of rollers which can be actuated radtoBy outwardly to Initiate the 
expansion of the corrugated tubular as the driver advances, 

inose snmo «i to an w*i appreciate to acvanuiges or me apparatus 
20 and method as described above. In lateral completions there is some uncer- 
tainly as to the distribution of the gravel around a screen. AddWonafly, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
Smttafion on proAx^ from the zone in trie welbore. In certain applications 
involving unconsolidated shale formations, driNng With mud can create an 
25 impervious cake on the weflbore wafls which wB be detrimental to future 
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th» «^ JL ^u/^^ ****** **** 

w «^ec*edtuDlh fl ,n^ 

Wmco^***^^,^ TI»openoel«t wmateflaJ 
*"^^to«*^P~su» 

direction. The opening size in the fBter material 28 is prwfictabfe and the 

ass^can^prctectedl* 

stmctureefimlnatedpnoctocrdurtnfl^ 

wtm the ur^envina tube 20 below i: wide vanou* type, of mechanical 
wpansionsoftfwurtferty^ 

**• have been deeoribed. ^techniques to push the «Rer matertai as 

P^r^abnjeopenarea, In the order of 20 to 40 percent are also In the 
pt^ofthelrrverflon. Tr» reWordng layer v^ w ^ 
andthe«e,maiertal28, tfw itwntht«^m^ 

Shown fn Figure 2. 



i are Illustrative 
and expiar^ thereof, and vanouacha^ 
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ate, as weii as in the details of the Illustrated construction, may be made 
without departing from the spirit of the invention. 
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CLAIMS 

t. A woObore completion tool assembly, comprising: 
a perforated body made of an expandable material; 
a flHer assembly mounted over aaJd perforated body so as to 
cover the perforator* in said body; 

atoolac«r^ons«Jdbodytoexpa«Ift«ndB^irtefr^ 
aiound«toaJta»saMltotomovei(^tte 

2. The assembly of claim 1, further oomprislng: 

a protocttve cover tor said titer assembly wtiich U removable 

downhote. 

3. The assembly of ctabn 1, whereto: 

said expandable material to corrugated to facilitate Insertion hto 
the weilbore. whereupon tatt toot expend, eato corrugaflorit to move aato 
filter toward the surface defining the wefibore. 

4. The assembly of clatoi 3, whereto: 

said body assumes a rounded shape after expansion by said toot 

5. Theassernr^ofdaiml.lun^cxwipnstoff 

* retoforcement between add body and said fitter assembly to 
support said fitter assembly in the area of said body perforations. 



u 
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6. The assembly of cteim 1, wherein: 

said perforated bod/ comprises a segment of a coled tubing 

string. 

7. The assembly of dalm 6, wherein: 

said segment has an open area in the range of up to about 40%. 

8. The assembly of claim 6, wherein: 
said segment is flexfte. 

9. The assembly of claim 6, wherein: 

said segment te made from a flat member which is rotted tnto a 
tube with a sealed longitudinal Joint 

10. The assemWy of claim 6, wherein: 

said segment ts made from a flat member and tofled spira&y to 
a desired diameter having Its spiral seam sealed. 

11. The assembly of daftn 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

12. The assembly of dakn 11, further comprising: 

a reinforcement between said body and said fitter assembly to 
support said filter assembly in the area of said body perfbcaflora. 

12 
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13. The assembly of daim 12. further comprising: 
a pmtecth/e cover for «^ titer asijemty 

downhote. 



14. AnieOMdofweicoinpMoacompristno: 
runnt^inatubulaa-t)odywfmparfDratkx»sandafit^ assembly 

mounted over the perforations on the body; 

expam$r^thetub^bocVtk»wrJv5Je. 

15. The method of claim 14, further compristag: 

providing a protective covering over the tier assembly for njrHn; 
removing the protecfive covering downhole. 

16. The method ofdaJm 14, further ocmprisfcg: 
o om ig afi ng saH tubular body; 

altering said corrugating into a rounded snaps by virtue of said 

expanding. 

17. The method of data 14, further comprising: 

engaging the weflbore with the Star assembly due to saki ex- 

pandfetg; 

using a segment of cofted tubing as said tubular body. 



13 
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1 18. The method of claim 14, further comprising: 

2 providing a support between said tubular body and said filter 

3 assembly. 

1 19. The method ofdafm 14, further comprising: 

2 provkfingericpen area on sakl tubular booVrt 

t 20. The method of claim 1 7. further comprising: 

2 corrugating said tubular body. 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 



14 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore cocspletion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is e x p a n d ed so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on colled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

2B. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21*29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery dovnhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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